The Favored Mechanism for Coping with Acute Cold Stress: Upregulation of miR-210 in Rats.
The main aim of this study was to determine the mechanisms by which rno-miR-210-3p affects changes in gene expression, metabolism, apoptosis and proliferation of cells under acute cold stress (ACS) conditions. The treatment group (n=6, weight 340±20 g) was exposed to ACS (temperature 4±0.5°C, relative humidity 45±0.5%) and the control group (n=6, weight 340±20 g) to normal temperature (NT) (temperature 24±0.5°C, relative humidity 45±0.5%). Rat liver samples were collected for qRT-PCR and western blot analyses to detect relative expression of rno-miR-210-3p, ISCU, Rap1b, ATP1b1, GPD1, E2F3, RAD52, PSMB6 and GPD2. For cell experiments, 100 pmol/dish rno-miR-210-3p mimic and 150 pmol/dish rno-miR-210-3p inhibitor were used. Mitochondrial glucose flux and glycolysis were measured using the XFe24 Extracellular Flux Analyzer. Cells were collected for apoptosis analysis 24 h after transfection and proliferation was quantified using the WST-1 Cell Proliferation and Cytotoxicity Assay Kit (Beyotime, Shanghai, China), according to the manufacturer's instructions. In the rat experiment, expression of rno-miR-210-3p under ACS was increased sharply while ISCU, E2F3, RAD52, and PSMB6 levels declined, along with protein expression of ISCU and PSMB6. In cell experiments, ISCU, Rap1b, ATP1b1, GPD1, E2F3, RAD52, PSMB6 and GPD2 genes were downregulated while ISCU and PSMB6 protein expression decreased with upregulation of rno-miR-210-3p. Conversely, in response to decreased rno-miR-210-3p expression, ISCU, E2F3, RAD52, PSMB6 and GPD2 genes were upregulated, in addition to ISCU and PSMB6 proteins. Upregulation of miR-210 inhibited cell proliferation and induced cell death whereas its downregulation promoted cell proliferation. Upregulation or downregulation of miR-210 promoted glycolysis and mitochondrial respiration of BRL cells. However, downregulation of miR-210 caused acid production in cells. Expression of rno-miR-210-3p is significantly increased under ACS. Upregulation of rno-miR-210-3p inhibits the expression of ISCU, Rap1b, ATP1b1, GPD1, E2F3, RAD52, PSMB6 and GPD2 genes, promotes glycolysis of liver and enhances the mitochondrial respiratory capacity of cells, but may also cause cell death. Our findings collectively indicate that regulation of rno-miR-210-3p is a preferential mechanism of choice used by the body to cope with ACS.